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Abstract 
 
The research described in this paper performs a centralization of the dates for the open lakes for recreation and 
treatment, after 7 years from opening. In the context of the work, it has been achieved environmental analyses for „Ocnei” 
and „Rotund” lakes, located in the Salina Turda area. It has pursued the evolution of the quality parameters on depth of 
the lakes, intended for the tourist activity as well spa. The monitoring process was achieved through the deployment of 
one measurement campaign developed in April 2016. From this research results that the lakes have a tendency to lose 
basicity and the temperature increases with the increasing of the depth, which determines the presence of heliotherm 
phenomenon. 
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1. Introduction  
 
The work described in this paper is primarily 
motivated by the need of maintaining the water 
quality of the lakes for balneal treatment. Sustainable 
development, a very common phrase used today, 
proposes rational management and conservation of 
all natural resources so that future generations can 
benefit from the same heritage that will enable them 
to reach the highest possible standard of living. 
Salt water is a natural resource useful for 
health, its therapeutic qualities being known from the 
19th century, and its exploitation must be done in an 
appropriate way.  
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The formation of the lakes was accomplished 
by the accumulation of meteoric and pluvial water in 
the hollow created by the landfilling of the pack of 
rocks formed by the salt mines exploitation from the 
XI-XIII century [4].  
There were performed environmental analysis, 
paying a special attention to the "Ocnei" and 
"Rotund" salt lakes, located in the protected area 
Salina Turda.  
The purpose of the paper is to determine the 
water quality of the lakes intended for recreation, 
after 7 years from opening {1, 2, 3, 5, 6]. 
 
 
2. Material and Method 
 
It was followed the evolution of the quality 
parameters of the “Ocnei” and “Rotund” salty lakes, 
aimed for tourism activities and as well as spa. 
Monitoring     was     carried    out    by    making    a 
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measurement campaign. The distribution of the 
harvesting points are presented in Fig.1. 
To determine the quality parameters of the 
lakes, the following shall be established: 
 The maximum depth of analysis is -4 
meters, depth at which changes may occur 
from bathing session; 
 Depth sampling - 0.3 meter, - 1 meter, - 2 
meters, - 3 meters, - 4 meters; 
 Collecting samples on the lake water mirror. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Distribution of harvesting points - April 2016 
 
General work steps: 
 drafting the lake for analysis; 
 making the grid to establish the sampling 
points; 
 preparation of record sheets; 
 equipment calibrating and preparing the 
ground for sampling; 
 analysis of microclimate parameters; 
 boat displacement at predefined points 
and analising „in situ” parameters; 
 recording values; 
 interpreting the results. 
 From the physical point of view, samples 
were taken and analyzed to determine the following 
properties: pH, turbidity, conductivity, resistivity, sea 
water specificity, temperature and TDS, and from the 
chemical point of view, samples were also taken and 
analyzed in order to determine the chemical 
characteristics properties of the studied lakes, 
namely: dissolved oxygen and salinity [7, 8].  
These analyzes were performed using the 
Hanna HI 9829 (Fig. 3) multiparameter instrument, 
determinations made on site (Fig. 2) and for 
microclimate analyzes was used Almemo 2390-5 tool 
(Fig. 4). It was pursued the evaluation of the impact 
of anthropogenic activities on the quality of the salty 
lakes in the Protected Area Salina Turda. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Sampling 
 
 
 
Figure 3. Multiparameter HI 9829 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Almemo 2390-5 tool 
 
Experimental research on "Rotund" Lake. 
During the determination of the values of the quality 
parameters of the "Rotund" Lake, a number of 9 
sampling points have been established as a result of 
its sketching. The climatological data identified were 
as follows:  
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 atmospheric humidity: 33.1% 
 air temperature: 26.5 °C 
 air currents: 3.8 ÷ 5.6 m/s 
 air temperature at water level: 26 °C 
 water humidity at the water level: 37% 
 clear sky 
At each point, 5 samples were collected on 
depths of - 0.3 meter, - 1 meter, - 2 meters, - 3 meters 
and - 4 meters. Near the banks, where the depth of the 
lake is smaller, the measurement was at the bottom of 
the lake. The maximum depth is reached in the center 
of the lake. Since the equipment is dedicated to 
measure the parameters at different depths, on the 
sensor immersion cable were made 5 signs 
corresponding to each depth. Measurements were 
made by immersing the sensors at the depth and 
location previously set. 
Experimental research on "Ocnei" Lake. 
During the determination of the values of the quality 
parameters of the "Ocnei" Lake, a number of 17 
sampling points have been established as a result of 
its sketching.The displacement on the surface of the 
lake was carried out with the help of a boat from S.C. 
Salina Turda S. 
The climatological data identified were as follows:  
 atmospheric humidity: 42% 
 air temperature: 24.2 °C 
 air currents: 0.7÷ 3.1 m/s 
 air temperature at water level: 23.8 °C 
 water humidity at the water level: 46% 
 clear sky 
A number of 17 picking points per diameter were 
chosen depending on the surface of the lake. At each 
point, 5 samples were collected on depths of - 0.3 
meter, - 1 meter, - 2 meters, - 3 meters and - 4 meters. 
Near the shores, where the depth of the lake is lower, 
was measured bottom of the lake.  
The maximum depth is reached in the center of 
the lake. Since the equipment is dedicated to measure 
the parameters at different depths, on the sensor 
immersion cable were made 5 signs corresponding to 
each depth. Measurements were made by immersing 
the sensors at the depth and location previously set. 
 
3. Results and Discussions 
 
Results for ”Rotund” Lake. The following 
analyzes revealed the following (Fig. 5): 
 the lake water has a neutral character 
with a pH value of 8.14 at a depth of - 
0.3 meter and 6.43 at a depth of - 4 
meters, therefore the variation of the 
parameter is within the neutrality range 
of water; 
 water conductivity exceeds 200 mS/cm 
at a depth of - 4 meters and on the others 
deep segments it increases slightly; 
 the water temperature on the mirror has a 
value of 21.73 °C, having first an increase to 
a depth of - 2 meters, followed by a slight 
decrease to a depth of - 4 meters where was 
recorded 12.61 °C; 
 the salinity of the lake exceeds 70 units 
of PSU in all segments of depth; 
 the total dissolved solids (TDS) increase 
with the depth, so at the level of the 
water mirror the amount of 61.29 g/l 
was identified and at the depth of - 4 
meters were identified 116 g/l dissolved 
solids. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. The evolution of the qualitative parameters by depth on ”Rotund” Lake 
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Results for ”Ocnei” Lake. The following 
analyzes revealed the following (Fig. 6): 
 the lake water has a neutral character with a 
pH value of 8.38 at a depth of - 0.3 meter and 
6.45 at a depth of - 4 meters, therefore the 
variation of the parameter is in the neutral 
range of water; 
 water conductivity exceeds 200 mS/cm at a 
depth of - 4 meters and on other deep 
segments it increases slightly; 
 on the mirror of the lake, the water  
temperature is 21.73 °C, having an increase 
up to a depth of -2 meters, followed by a 
slight decrease to a depth of - 4 meters, 
where was recorded 12.61 °C; 
 the salinity of the lake exceeds 70 units of 
PSU in all segments of depth; 
 the total dissolved solids (TDS) are growing 
with the depth, so it was found at the level of 
the water mirror 55.53 g/l and at a depth of - 
4 meters were found 116.51 g/l solids 
dissolved. 
By following the measurements on the 
established depths, the presence of heliotherm 
phenomenon was found (Fig. 7).  
Water temperature increases gradually with 
the increasing of the depth, followed by a progressive 
decrease.  
The water mirror works like a lens, some of the 
sunlight being reflected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. The evolution of the qualitative parameters by depth on ”Ocnei” Lake 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Temperature evolution on depth 
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Conclusion 
 
From this research it was found that lakes tend 
to lose basicity. 
There is a large influence on the temperature 
of the water caused by the climatic conditions. The 
temperature is steadily increasing to the half of the 
depth of the lakes, followed by a gradual decrease 
with the increasing of the depth. 
Temperature is strictly influenced by the 
weather conditions and the heliotherm phenomenon. 
The conductivity of the lake increases 
progressively with the increasing of the depth and the 
salinity exceeds the detector limit of the device's 
sensor. 
Due to the loss of basicity , compared with the 
results obtained in 2005, it is evident that the 
anthropic factor is present by the phenomenon of 
mixing of the water layers by the baths, resulting the 
dissolution of the carbon dioxide in the lake water 
from the atmosphere. 
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